General Information
General Notation for this Work Figure S1 . Overview of the used notation of the synthesized compounds for this work.
Anion Exchange Procedure General Loading of the Resin
An appropriate amount of the wet anion exchange resin Amberlyst® A26 (OH -form) was packed in a glass column (0.5 cm diameter). The column bed was then equilibrated with water until a constant pH value was reached. Then a 1% water solution of the corresponding acid was passed through the column until the eluate had reached the same pH as the original acid solution. During anion loading a change in colour of the resin from pink to pale yellow was obtained.
The pH changed from approximately 5 to 2. Then the resin was washed with water until constant pH was reached and equilibrated with the selected solvent media used for anion exchange. For the anion exchange a 1% solution of the Cy5Cl in the selected solvent mixture was passed through the column. After evaporation of the solvent the obtained residue was dried in FV. All steps were carried out at room temperature using gravity as driving force. For the regeneration of the resin a 1 mol/L solution of NaOH was passed through the column until constant pH (12), and then washed with water again until constant pH (5) .
Determination of Resin Capacity
0.1723 g (1.79 mmol) of MeSO 3 H 1% water solution was prepared and passed through the column. After washing of the resin with water until constant pH the amount of unspent acid was determined by volumetric titration. 0.2014 mol/L NaOH solution was prepared as titrant, 3′,3′′-Dibromthymolsulfonphthaleine was used as indicator. C resin = capacity of the resin, n acid = mole before column, n acid unspent = mole after column, m resin = amount of wet anion exchange resin Amberlyst® A26 (OH -form). 0.25 g of Cy5Cl solved in 100 mL MeCN were passed through 0.5 g of the anion exchange resin loaded with the para methyphenyllsulfonate. After evaporation of the solvent and drying for 24 h at 9.3x10 -3 mbar a shiny blue solid was obtained.
Synthesis of Cy5O
For X-Ray analysis suitable crystals were obtained by slowly cooling of a saturated benzene solution.
[ 
Thermal Behaviour of the Dyes
The samples were weighed under air atmosphere, while the measurement was performed under nitrogen flow in a temperature range from 20-600 °C. From 600-900 °C the sample was exposed to oxygen. 
UV-Vis absorbance
To determine the molar extinction coefficient ethanolic solutions of the cyanine compounds of 6.37 x 10 -4 mol/L each were prepared. Subsequently solutions with three different concentrations were prepared by diluting the initial solution (Table S4) . 1.539x10 -6
1.783x10 -6
1.262x10 -6 9.352x10
3.509x10 -6 4.123x10 -6 3.168x10 -6 2.363x10 -6 All measurements were performed in a 0.1 mm quartz glass cuvette using 99.8 % ethanol as reference for the baseline. The relative molar extinction coefficient for each compound was calculated by dividing the slope of the resulting plots of concentration against absorbance intensity by 10 -1 cm. The calculated extinction coefficients are summarized in Table S5 . Since the cyanine dyes are known for the large exciton binding energy which results in strong bounded electron-hole One further value helpful to predict the excited state behaviour is the oscillator strength. The oscillator strength describes the probability of a transition from a lower to an upper energy state. The higher the value the easier the electrons can be excited and the stronger absorbing is the dye. First the wavelength was converted into wavenumbers with the following formula:
Then the extinction coefficient was calculated for each wavenumber with the following formula:
: thickness of cuvette in cm, A: absorbance.
The calculations were performed for each recorded data point of the spectra. The resulting values were plotted, the wavenumber scale is reversed. The peak in Figure S5 was assumed to represent the full band of the lowest energy π-π * transition and was integrated to calculate the oscillator force. 
Cyclic Voltammetry for Determination of HOMO/LUMO Energy Levels
Cyclic voltammetry (CV) measurements were performed on a PGStat 30 potentiostat measurement and 25 mL for cleaning) and 10 mL of tetrabutylammonium chloride (4 mL for measurement and 6 mL for cleaning) solutions. Following amounts of the dyes were used (Table S6) . The Ferrocene solution was prepared qualitatively by adding a spatula of ferrocene in 10 mL of electrolyte solution.
All potentials were referenced to NHE by adopting a potential of +0.72 V vs. NHE for Fc/Fc+ in DMF. [3] The rotating disk was The potentials were measured against a Ag/AgCl reference. The used conversion constant for ferrocene in DMF is 0.72 V. [3] The correction value against NHE for ferrocene was calculated The calculation of the HOMO and LUMO was performed by using empirical equations. [4] The used onset potentials were corrected against NHE as described above.
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N1-C1
N1b-C1b
N1c-C1c
1.405 (6) 1.406(9)
1.412 (6) 1.403 (6) 1.415 (6) 1.409 (6) 1.408(4) 1.4089(16)
N1-C8
N1b-C8b
N1c-C8c
1.358(8)
1.363 (6) 1.344 (9) 1.356 (5) 1.364 (5) 1.362 (5) 1.357(4) 1.3560(16)
C8-C9
C8b-C9b
C8c-C9c
1.376 (7) 1.384 (9) 1.395 (7) 1.392 (6) 1.388 (6) 1.371 (6) 1.377 (5) 1.3850(18)
C9-C10
C9b-C10b
C9c-C10c
1.398 (9) 1.392 (7) 1.363 (7) 1.378 (6) 1.396 (6) 1.400 (6) 1.380 (5) 1.3939(19)
C10-C11
C10b-C11b
C10c-C11c
1.378 (6) 1.373 (9) 1.389 (7) 1.384 (6) 1.386 (6) 1.367 (6) 1.388 (5) 1.3874(19)
C11-C12
C11b-C12b
1.396 (10) 1.390 (7) 1.387 (6) 1.393 (6) 1.382 (5) 
C12-C13
C12b-C13b
C12c-C13c
1.391 (7) 1.375 (9) 1.395 (7) 1.395 (6) 1.398 (6) 1.382 (6) 1.391 (5) 1.3896(19)
C13-C14
C13b-C14b
C13c-C14c
1.379 (10) 1.398 (7) 1.379 (10) 1.385 (6) 1.386 (6) 1.387 (6) 1.378 (5) 1.3907(19)
C14-N2
C14b-N2b
C14c-N2c
1.361 (6) 1.349 (8) 1.360 (6) 1.353 (5) 1.368 (5) 1.347 (5) 1.350 (4) 1.3510(17)
N2-C21
N2b-C21b
N2c-C21c
1.414 (9) 1.409 (6) 1.416 (9) 1.403 (6) 1.419 (5) 1.418 (5) 1.414 (4) C13c-C14c-C15c-C16c
176.1(5)
176.2 (6) 177.4 (4) 179.4(4)
C6-C7-C8-C9
C6b-C7b-C8b-C9b
C6c-C7c-C8c-C9c 179.8 (5) 177.8 (5) 178.9 (6) 176.5 (4) 179.5 (4) 172.2 (4) 177.3(3) 171.90(14) 
C9-C10-C11-C12
C9b-C10b-C11b-C12b
C9c-C10c-C11c-C12c 179.5 (5) 178.6 (5) 179.9 (7) 179.9 (4) 179.8 (4) 176.0 (4) 180.0(3) 174.39(14)
C8-N1-C1-C2
C8b-N1b-C1b-C2b
C8c-N1c-C1c-C2c 
C14-N2-C21-C20
C14b-N2b-C21b-C20b
C14c-N2c-C21c-C20c 179.5 (5) 176.4 (5) 178.7 (6) 178.6 (5) 179.8 (4) 178.7 (5) 179.7(4) 178.78(14)
C14-C15-C16-C17
C14b-C15b-C16b-C17b
C14c-C15c-C16c-C17c 179.9 (5) 178.2 (6) 175.5 (7) 178.5 (4) 179.6 (4) 179.2 (5) 179.7(4) 177.06(14) 
S1-O1
S1-O2 S1-O3
1.436 (4) 1.462 (3) 1.456 (3) 1.441(10)
1.423 (6) 1.519 (8) 1.451 (2) 1.454 (3) 1.457 (2) 1.4282 (11) 1.4246(11)
S2-O4
S2-O5
S2-O6
1.382 (12) 1.463 (10) 1.440 (11) 1.448 (4) 1.447 (4) 1.432 (4) 1.4172 (12) 1.4259(13)
S3-O7
S3-O8
S3-O9
1.425 (14) 1.552 (10) 1.502 (15) 1.470 (8) 1.538 (12) 1.451 (11) N3-S1
1.5616 (14) N3-S2
1.5760(14) The devices were made out of seven layers: glass, indium tin oxide, molybdenum oxide (10 nm) as hole transport layer, dye layer (10 nm) as light absorbing active layer, C 60 (40 nm) as electron acceptor, aluminumquinoline (2 nm) as diffusion blocking layer and silver (60 nm) as bottom electrode. The metals and C 60 were deposited by thermal evaporation while the dye layer was spincast from solution.
Statistics of the Cy5TFSI Cell
• Detailed insight reveals a broad deviation in all cell parameters
• Indication that the active layer morphology is not optimal Film surface is very smooth, which indicates that the problem lies inside the volume of the active layer The results indicated that residues of TFP could cause broad deviations in cell performance data. Therefore after spincoating of the active layer the device was stored for 16 h at 1 x 10 -6 mbar before further processing. All the average values improve after this additional vacuum treatment this indicates that TFP remains in the thin film volume. For further studies TFP should be avoided, even if it forms a very smooth film surface. The short circuit current is increased compared to the values obtained after vacuum treatment. 
Eff (%)
All other values do not reach the averages obtained after vacuum treatment. Therefore it can be concluded that DIO does not have a significant favorable effect on device parameters.
Active Layer Thickness Variation
A thicker active layer is capable of absorbing more light and generating more free charges.
Most of the organic materials have a very low exciton diffusion length of 10 nm, so that thick light absorbing layers result in charge recombination. To find out if this exciton diffusion length limitation also applies to the synthesized materials four devices with different active layer thickness were prepared. 
Aging behavior
Unfortunately, devices all show a fast degradation within a few hours in the dark.
Interestingly this manifests in the relative contributions of the active components to the EQE spectrum. We exemplify this behavior in bilayer solar cells using Cy5O 3 SPh as electron donor and C 60 as acceptor. Figure S20 clearly shows that the cyanine contribution to the EQE decreases more significantly than the C 60 after storing the device for 16 h in a glove box. 
DFT Calculations of Cyanine Dyes Based on Single Crystal Data
We have used Density Functional Theory to obtain an insight into the electronic structure and charge distribution for the different anion-chromophore pairs of Cy5O 3 SPh, Cy5TFSI and Cy5O 3 SPhMe and we have considered two different structures. Firstly, we have performed calculations on each inequivalent pair in the asymmetric unit cell, as obtained from the crystallographic data. Secondly, we have further energy-minimised each molecule within the unit cell at the B3LYP/6-31G* level. More specifically, all molecules within the unit cell were brought to their local minimum through an optimization within their local environment using the QM/MM scheme implemented in the NWChem software. All atoms surrounding the molecule of reference, within a radius of 12 Angstrom from the atoms in the QM part, were kept fixed, creating a neutral pocket in which the molecule was then relaxed using B3LYP/6-31G*. Since more than one molecule is present in the unit cell, this procedure was performed in a cyclic fashion, i.e. one molecule was relaxed each time in a self-consistent way until convergence was reached. Following the QM/MM optimization we computed the electronic structure for each anion-chromophore pair. DFT calculations were performed using the Coulomb attenuated CAM-B3LYP exchangecorrelation functional and a split valence double zeta polarised 6-31+G* basis set. Singlet vertical excitation energies have been computed from linear response time dependent density functional theory (TD-DFT). All calculations were performed with the NWChem program, version 6.5 [5] and for the visualization of the orbitals and potential maps we used the MView software. [6] Figure S21 displays the Kohn-Sham HOMO and LUMO orbital plots for the different anionchromophore pairs. We find that for all compounds the HOMO and the LUMO frontier orbitals are localized on the cyanine chromophore. In particular, the LUMO displays a stronger localization over the polymethine chain compared with the HOMO and the delocalization pattern of both levels is not affected by the type of the anion. This is consistent with the cyclic voltammetry measurements suggesting that the anion does not have a strong influence on the HOMO and LUMO energy levels when considering solution or gas-phase conditions. 
